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We claim, 

J. A composition comprised of at least two biopolymers conjugated 
to an insoluble support by at least one reversible linkage. 

2. A composition according to claim 1, wherein the at least two 
biopolymers are comprised of nucleic acids. 

3. A composition according to claim 1, wherein the at least two 
biopolymers are comprised of polypeptides. * 

4. A compositiortsaccording to claim 1, wherein the at least two 
biopolymers are comprised of a nucleic^acid and a protein. 



5. A composition according to claim 1, wherein the at least one 
reversible linkage is formed through a trityl derivative, a chelate complex, a hydrophobic 
interaction or a photocleavable functionality. \ 

\ 

\ 

6. A composition according to claim 1, wherein the insoluble support 
is selected from the group consisting of: a flat surface/acomb and a bead. 



7. A composition according to claim 6, wherein the insoluble support 
is selected from the group consisting of: a silicon wafer, glass plate, metal, plastic, film 
and composites thereof with pits or wells. 

8. A composition according to cfeUri>7, wherein the biopolymer is 
conjugated to the insoluble support in an array format. 

9. A composition according to daiiji-7, wherein the bead is 
comprised of an inorganic material selected from the group consisting of: silica, 
Controlled Pore Glass (CPG), plastic, metal, cellulose, Sepharose and Sephadex. 
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1 ° A^° m Position according to claim 6, wherein the insoluble support 
is comprised of a magneticvpTselectromagnetic material. 



11. A composUio^according to clajni.2, wherein the nucleic acid is 
selected from the group consistingsof: deoxyribonucleic acid (DNA), ribonucleic acid 
(RNA) or analogs or mimetics of DNA or RN/ 



12. A compostion according to claym 3, wherein the polypeptide is 
selected from the group consisting of an antibody, enzyW, receptor or peptide. 

\ 

13. A composition according to clakiU, which contains a spacer 
between the biopolymer and the insoluble support. 

14. A composition according to claimj , which is made by the 

formation of a chelate complex between the nucleic acid and the polypeptide. 

\ 

15. A composition according to cl aim^H , wherein the chelate complex 
is formed by the reaction of a nucleic acid containing a chelate functionality with a 
polypeptide containing an imidazoyl functionality in the presence of a metal ion. 



16. A composition of claimj,4, wherein tha chelate complex is formed 
by the reaction of a nucleic acid containing an imidazoyl functionality with a polypeptide 
containing a chelate functionality in the presence of a metal ion. 



17. A composition according to claimJS^or 16, wherein the 
polypeptide is an enzyme. \ 

18. A composition according to claim 17, whereinthe enzyme is an 



alkaline phosphatase. 



\ 



\ 



19. A method according to daimj,8, wherein the enzyme is bacterial 

i8 



WO 98/33808 



# 



PCT/US98/02007 



alkaline phosphatase (BAP). 



20. A method for making a composition of claim 1, comprising the 



steps of; 




immobilizing a nucleic acid to an insoluble support via a 
first reversible linkage; and 

conjugating said nucleic acid with a polypeptide via a 
second reversible linkage. 

ethod according to claim 20, wherein the first or second 
reversible linkage is formed through a trityl derivative, a chelate complex, a hydrophobic 
interaction or a photocleavabl^functionality. 

22. A method according to claim 20, wherein step b), the first or 
second reversible linkage forms a chelate complex 

\ 

23 A method according to claim 22, wherein the first or second 
reversible linkage is formed by the reactiohpf aliucleic acid containing a chelate 
functionality with a polypeptide containing ah imidazoyl functionality in the presence of a 
metal ion. 



24. A method according to claim 22, wherein the first or second 
reversible linkage is formed by the reaction of anucleic acid containing an imidazoyl 
functionality with a polypeptide containing a chelate functionality in the presence of a 
metal ion. 



25. A method according to claim 20, wherein the first or second 
reversible linkage are formed from functionalities or precursors, which are introduced 
into the nucleic acid during enzymatic synthesis. 

26. A method according to claim25, wherein the enzymatic synthesis 
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is pal of an amplification procedure. 

\ 27. A method of claim , 26, wherein the amplification procedure is 
selected frortvthe group consisting of the polymerase chain reaction (PCR), the ligase 
chain reaction (LCR) and strand displacement amplification (SDA).. 

28 V A method according to claim 25, wherein the enzymatic synthesis 
is part of a nucleic acid sequencing procedure. 

29. An oligonucleotide analog comprised of a P- 
cyanoethylphosphoamidite functionality with a chelate functionality. 



fun^iona 



30. An oligonucleotide analog of claim29, wherein the chelate 
functionality is a precursor of nitrilotri^cetic acid derived from either serine, cysteine or 
lysine. 



31. An oligonucleotide analog comprised of a heterobifunctional trityl 
group with a chelate functionality. 

32. An oligonucleotide analog of^claim 31, wherein the chelate 
functionality is a precursor of nitrilotrisacetic acid derived from serine, cysteine or lysine. 



33 . An oligonucleotide analog comprised of a P- 
cyanoethylphosphoamidite functionality with an imidazolyl functionality. 



34. An oligonucleotide analog comprised of ^heterobifunctional trityl 
group with a oligohistidyl or oligoimidazolyl sequence. \ 

35. An oligonucleotide analog according to claim 34\ wherein the 
oligohistidyl sequence is present at the 5 - or 3 - terminus. """" 

ZD 
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36. An oligonucleotide analog comprised of an imidazolylnucleoside- 
P-cyanoethylphosphoamidite. 

k7. A member selected from the group consisting of: nucleoside 
triphosphates, 2-dl^oxynucleoside triphosphates, 3 ! -deoxynucleoside triphosphates and 
2 , ,3'-dideoxynucleosioe triphosphates, wherein the member contains a chelate 
functionality at either CS\in the pyrimidine ring of thymine, uracil, or cytidine or at C8 in 
the purine ring of adenine, guanine or hypoxanthine. 



38. A member selected froltrtlie group consisting of: nucleoside 
triphosphates, 2 ! -deoxynucleoside^ph(lsphates, S'-ohoxynucleoside triphosphates and 
2 , ,3 , -dideoxynucleoside triphosphate^, wherein the member contains an oligohistidyl or 
oligoimidazolyl chain at either C5 in tki pyrimidine ring of thymine, uracil, or cytidine or 
at C8 in the purine ring of adenine, guamtie or hypiyxanthine. 



39. A recombinant proteimwhich carries at its C-terminus an 
oligopeptide chain, which is capable of formingsa chelate complex in the presence of 
metal ions. 



40. Aracombinant protein according to claim 39 which has enzymatic 



activity. 



41. A recombinant according to claim 40, which is an alkaline 
hosphatase, which has an alanine re&due at its N-terminus instead of arginine-threonine 
and which has at its C-terminus a chainbf six histidine residues. 



42. A peptide 
sequence, which is capable of fohping z 



\ 



43 . A peptide which 
functionality which is capable of former 



es at its N- or C- terminus an oligohistidyl 
chelat^c^mplex in the presence of metal ions. 

les at its N- or C- terminus a chelator 

: complex in the presence of metal ions. 



WO 98/33808 




PCTYUS98/02007 



H. A composition of ckijm 1, wherein the insoluble support is linked 
via a spacer to th^nucleic acid through a reversible heterobifunctional trityl group and 
the nucleic acid is cd^ugated to an enzyme through a reversible chelate functionality. 

45. A ^composition according to claim 44 in which the polymer 
support is comprised of magnetic beads, the chelate complex is formed via the 
nitrilotriacetic acid functionality^ the presence of Ni 2+ and the enzyme is BAP-his 6 

46. A compositicin according to claim ^4 in which the polymer support 
is a silicon wafer carrying the reversiblk functionalities to bind the nucleic acid either 
directly on the surface or through beads ih pits or wells in an array format, the chelate 
complex is formed via nitrilotrisacetic acid fi^nctionality in the presence of Ni 2+ and the 
enzyme is BAP-his 6 . 

47. A composition according toNslaim 44 in which the polymer support 
is the filter bottom in the wells of a microtiter filter pfcrte, the chelate complex is formed 
via nitrilotrisacetic acid functionality in the presence of W + and the enzyme if BAP-his 6 . 

48. A method of using the composition according to claijTij44 to purify 
and to detect products of nucleic acid amplification procedures 

49. A method of claim 48, wherein the amplification procedure is 
selected from the group consisting of: the polymerase chain reaction)lhe ligase chain 
reaction and strand displacement amplification. 

50 A method for using the composition according to cl^m 44 for 
determining the sequence of a nucleic acid. 



51. A method for using the composition according to claim 4^4 to 
purify and to detect the identity and relative quantity of mRNAs or their corresponding 
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cDNAs for genetic^r expression profiling. 

52. A method^ru^ig the composition according to claim 44 to 
purify and to detect products of nu^le^Acid amplification procedures. 



